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Abstract
A rare case of the inguinal endometriosis was reported with immunohistochemical analysis. A 28-
year-old woman had a thumb-sized tumor in the right groin for two years with a gradual increase
in size and pain. An operation revealed an elastic hard tumor with an unclear margin and adhesion
to the uterine round ligament. The histology showed irregular proliferation of the endometrial
glands and stroma. The glandular epithelium stained weakly positive against CD125 antibody and
the stromal matrix stained strongly positive against CD10 antibody. The nucleus in both the
epithelial and stromal cells stained strongly positive against progesterone and estrogen receptor
antibodies, and the cytoplasm in both types of cells stained moderately positive against COX-2
(cyclooxygenase-2) antibody. In conclusion, the combination of estrogen or progesterone receptor
antibody for the nucleus and CD10 or COX-2 antibody for the cytoplasm could enhance the
accuracy of diagnosis for ectopic endometriosis.
Background
Endometriosis is an ectopic occurrence of tissue morpho-
logically and functionally resembling endometrial tissue
that is implanted into regions other than the uterus [1].
Although endometriosis occurs most frequently in the
intrapelvic organs, many cases of extrapelvic endometrio-
sis throughout the body have been reported. Since Samp-
son [2] labeled extrauterine adenomyosis as
endometriosis, occurrences have been reported not only
in intrapelvic tissue including the Douglas fossa, the pos-
terior and anterior cul-de-sacs of the pelvis peritoneum,
uterosacral ligaments, the rectum, the colon, and the ovi-
ducts, but also in extraperitoneal tissue including the liver
[3], the lung [4], and both the cerebral [5] and peripheral
nerves [6,7]. Even in extraperitoneal endometriosis,
inguinal subcutaneous endometriosis was rarely reported,
with an occurrence rate of 0.3~0.8% [1,8-10].
Recent progress in immunohistochemistry has found that
CD10 and cyclooxygenase-2 (COX-2) could be important
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markers for endometrial tissue. Although CD10 is known
as a common surface marker of acute lymphoblastic
leukemia, it is also expressed in epithelial cells including
renal tubular and glomerular cells, breast and salivary
gland myoepithelium, prostatic glandular epithelium,
and pulmonary alveolar lining cells. However, in
endometriosis, CD10 is not expressed in glandular epithe-
lial cells, but in stroma [11,12]. In contrast, COX-2 is a
prostaglandin hydroperoxidase, which synthesizes PGH2
from PGG2 during the processes of inflammation, prolif-
eration, and differentiation, and is expressed in macro-
phages, fibroblasts, vascular endothelial cells, neurons,
and chondrocytes. It is also related to reproductive
endometrium, which produces PGE2 and PGF2α[13,14].
Since we presented an inguinal subcutaneous tumor mass
with a postoperative pathological diagnosis of ectopic
endometriosis occurring in the uterine round ligament,
the purpose of the immunohistochemical analysis in this
case report is to compare the stainability of newly applied
antibodies to conventional antibodies against CA125,
estrogen, and progesterone receptors, to reveal the mech-
anism of the disease, and to determine the most sensitive
procedure for detecting an ectopic endometrial tissue.
Case report
A 24-year-old female presented a thumb-sized subcutane-
ous tumor mass in the right side of the pubic region for
two years. Because she felt that the tumor size and the
pain were gradually increasing, she consulted us for med-
ical care. She had never been pregnant or experienced dys-
menorrhea.
Manipulation in the right groin region showed that the
mass was located just above the right edge of the pubic
tubercle and was a 2 × 3 cm subcutaneous tumor with a
slightly rough surface, unclear borderline, and mild ten-
derness. While no adhesion to the skin and only slight
adhesion to the subcutaneous fat tissue were observed,
the tumor was firmly attached to the floor without mobil-
ity. No remarkable skin region was observed. The labora-
tory data showed no signs of inflammation with WBC
6400/μl and CRP 0.1 and only slight anemia with Hb 11.8
g/dl. Image analysis of a pelvic CT revealed an irregular
subcutaneous mass just above the right edge of the pubic
tubercle with the same X-ray absorbance density as that of
the muscle. The radiographic diagnosis was that of an
inflammatory tumor. Consequently, as the preoperative
diagnosis, we considered an inflammatory reaction of a
lymph node or a dermoid cyst.
During the operation, we easily approached the mass
through an incision on the medial side of the right groin
region. The mass could be manually released from its
adhesion to the subcutaneous fat tissue, but was firmly
attached to the uterine round ligament with a poorly
demarcated borderline. Therefore, we removed the tumor
with a part of the uterine round ligament attached. Nei-
ther an inguinal hernia nor a sac was observed. From the
macroscopic view, fat tissue was attached to the surface of
the tumor. The cross section presented a whitish-yellow
color with an irregular round shape; the indistinct bound-
ary adhered to the surrounding fat tissue. Small spots con-
taining brownish mucus were observed. The H&E staining
of the removed tissue showed several small hollow glands
scattered inside the tumor with a stromal structure. The
hollow glands were lined with columnar epithelial layers
and surrounded by proliferated stromal cells (Fig. 1).
Immunohistochemical analyses revealed that antibodies
against CA125 (Fig. 2), estrogen receptor (Fig. 3), proges-
terone receptor (Fig. 4), CD10 (Fig. 5), and COX-2 (Fig. 6)
stained positively, but no staining of the CA19-9 antibody
was observed. Although five antibodies that we chose had
positive staining in the endometrial tissue, there were sev-
eral differences in the degree of stainability among them.
The CA125 antibody stained weakly, mainly in the inner
and outer surfaces of the cytoplasm in the glandular
endothelial cells, without staining the nuclei of the
endothelial and stromal cells. The estrogen receptor, pro-
gesterone receptor, and COX-2 antibodies stained both in
the stromal and endothelial cells. However, estrogen and
progesterone receptor antibodies stained positively only
in the nucleus and not the cytoplasm. The estrogen recep-
tor antibody stained more positively in the endothelial
cells than in the stromal cells, while the progesterone
receptor antibody stained strongly and more positively in
the stromal cells than in that of the endothelial cells.
COX-2 had stained stronger in the cytoplasm and the
Histopathological view showing irregularly distributed glan- dular structures and proliferation of stromal cells (H&E stain,  ×40) Figure 1
Histopathological view showing irregularly distributed glan-
dular structures and proliferation of stromal cells (H&E stain, 
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nuclei of the endothelial cells than in that of the stromal
cells. CD10 stained strongly positive in only the cyto-
plasm of the stromal cells. These findings indicated that
the tumor that had adhered to the uterine round ligament
had originated from the endometrial tissue.
After the operation, we consulted an obstetrician and a
gynecologist. Neither uterine adenomyosis nor pelvic
endometriosis was detected using manipulation, ultra-
sound examination, and MRI scan. The serum CA125
level was 19.9 U/ml, which is within the normal range.
No recurrence of the tumor was observed one year after
the operation.
Immunohistochemical analysis of CD10 showing a strong  positive stain in the cytoplasm of the stromal cells (×100) Figure 5
Immunohistochemical analysis of CD10 showing a strong 
positive stain in the cytoplasm of the stromal cells (×100).
Immunohistochemical analysis of estrogen receptor showing  a strong positive stain in the nucleus of the stromal and epi- thelial cells (×100) Figure 3
Immunohistochemical analysis of estrogen receptor showing 
a strong positive stain in the nucleus of the stromal and epi-
thelial cells (×100).
Immunohistochemical analysis of CA125 showing a weak  positive stain in the cytoplasm of glandular epithelial cells  (×100) Figure 2
Immunohistochemical analysis of CA125 showing a weak 
positive stain in the cytoplasm of glandular epithelial cells 
(×100). The images of immunohistochemical staining were 
binarized according to brownish (positive area) and light blu-
ish (negative area) colors using Adobe Photoshop.
Immunohistochemical analysis of progesterone receptor  showing a very strong positive stain in the nucleus of both  cells (×100) Figure 4
Immunohistochemical analysis of progesterone receptor 
showing a very strong positive stain in the nucleus of both 
cells (×100).Diagnostic Pathology 2006, 1:27 http://www.diagnosticpathology.org/content/1/1/27
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Discussion
Multiple pathogeneses for the ectopic occurrence of uter-
ine endometriosis have been proposed [15]. They include
1) the endometrium implantation theory based on the
reflux of menstrual blood through the oviducts, 2) the
coelomic metaplasia theory based on an expression of dif-
ferential ability in peritoneal mesothelial cells, 3) the lym-
phatic and vascular metastasis theories of a
lymphogenous or hematogenous route, 4) the mechani-
cal transplant theory of remnant endometrium in sponta-
neous or operative delivery, 5) the embryonic rests theory
based on remnants of Wolffian or Mullerian ducts, 6) the
composite theory based on a combination of the implan-
tation and metastasis theories, and 7) a recent hypothesis
based on the relationship of local immune factors.
The inguinal endometriosis in this case was not related to
an inguinal hernia. However, our review of 26 Japanese
females including our clinical case and the literature from
1998 through 2003 showed that the initial sites of
inguinal endometriosis were the uterine round ligament
(50%), the peritoneum of the inguinal hernia sac (23%),
and the peritoneum of a femoral hernia (4%). Among
these hypotheses, at least two mechanisms including the
coelomic metaplasia theory and/or the lymphatic metas-
tasis theory could be involved in inguinal endometriosis.
The clinical features of inguinal endometriosis are sum-
marized from our review as follows. 1) The average age at
the first medical visit was 40 years old with the subjects
ranging in age from 20 to 56 years old. The average period
between the first notice and the first visit to a clinic was 4
years and 1 month, ranging from 1 month to more than
10 years. Since 4 pregnant females and the same number
of nonpregnant females were found from a distinct
description of pregnancy history, there was no relation-
ship between childbirth and inguinal endometriosis. Sex-
ually mature females, not pregnant, had the most frequent
occurrences of inguinal endometriosis.
2) The incidence of inguinal endometriosis according to
the right or left side was 22 cases (85%) on the right and
4 cases (15%) on the left. As Jimenez and Miles [9] men-
tioned, occurrences on the right were significantly more
prevalent than were those on the left. Occurrences of tho-
racic endometriosis syndrome also show the same ten-
dency [16]. Since there is no right and left superiority in
inguinal lymph node metastasis of uterine carcinoma, the
reason for the right-side superiority in inguinal endome-
triosis has not yet been discovered.
3) Frequent clinical symptoms were an increase in tumor
size, tenderness, and spontaneous pain. As to a relation-
ship with menstrual cycle, 13 cases (50%) were synchro-
nized and the other 13 cases (50%) were not.
4) The most frequent complication was an inguinal hernia
(9 cases, 35%). There were unexpectedly rare complica-
tions (4 cases, 15%) of uterine adenomyosis and intrapel-
vic endometriosis. The rest (85%) of the cases occurred
independently. Therefore, we consider ectopic endometri-
osis as an inguinal subcutaneous tumor regardless of
cyclic pain and intrapelvic endometriosis.
One of the conventional markers for detecting proliferat-
ing endometrial tissue at an ectopic site has been a con-
centration of CA125 in the serum, but our
immunohistochemical analysis revealed that the CA125
antibody stained the weakest in the cytoplasm of glandu-
lar epithelial cells. Therefore, other markers should be
considered for exploring endometrial tissue. The analyses
were summarized as follows: 1) the progesterone receptor
antibody showed the strongest positive staining in the
nucleus of the stromal cells in comparison to the estrogen
receptor, CD10, and COX-2 antibodies; 2) the CD10 anti-
body had the highest specificity in the cytoplasm of the
stromal cells; and 3) the COX-2 antibody had the widest
distribution in both the endothelial and stromal cells.
Strong positive staining in the nucleus of both cells
against the antibodies of the estrogen and progesterone
receptors suggested that the tumor had a hormonal
responsiveness related to the menstrual cycle the same as
did a uterine endometrium. The CD10 antibody had a
strong affinity with the cytoplasm of the stromal cells
indicating the potential of a diagnostic tool for differenti-
ating from other tumors of epithelial origin. Since COX-2
had the widest distribution in both the endothelial and
Immunohistochemical analysis of COX-2 showing a moder- ately positive stain in the cytoplasm of the epithelial cells and  the nucleus of both cells (×100) Figure 6
Immunohistochemical analysis of COX-2 showing a moder-
ately positive stain in the cytoplasm of the epithelial cells and 
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stromal cells, we speculated that prostaglandins induced
by COX-2 were associated with the pain and tenderness of
the endometriosis. The combination of the estrogen or
progesterone receptor antibody for the nucleus, and the
CD10 or COX-2 antibody for the cytoplasm could
enhance the accuracy of diagnosis for ectopic endometri-
osis.
Summary
A rare ectopic endometriosis in the inguinal subcutaneous
region was reported with immunohistochemical analysis.
Since our literature review of 26 Japanese females of
inguinal endometriosis revealed that 50% of the cases
were not related to menstrual cycle, endometriosis of the
uterine round ligament should first be considered for dif-
ferential diagnoses of inguinal subcutaneous tumors in
female patients regardless of cyclic pain and intrapelvic
endometriosis. The combination of the estrogen or pro-
gesterone receptor antibody for the nucleus and the CD10
or COX-2 antibody for the cytoplasm could enhance the
accuracy of diagnosis for ectopic endometriosis.
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